NEUR 1P90 
Library Seminar 


Fall 2023 term 


Iaw Gordow 


lan Gordon, Teaching & Learning Librarian 


Brock University Library 


Library Seminar Agenda 


Top 10 resources you should know about! 
What is neuroscience? 

Scholarly resources — books 

Scholarly resources — databases 

Scholarly resources — articles 

How to search for information 

Where, how and when to get help! 
Questions / Answers 


This is one of the 
things | am most 


THE EMOTIONAL JOURNEY OF cable 
CREATING ANYTHING GREAT i 


This is the best 
idea ever!! 


Hr 
Vheis will be fin 


This is harder than Relief Persistence (uiek, let's call it a daw and 
1 theevtagelat : sav we learned something 
Family + Humour . 


This is going to be 


a lot of work Ok beat it still sucks 


This sucks | have no 
idea what Im doing 


seeabe 


THE EMOTIONAL JOURNEY IS INEVITABLE AND PERHAPS NECESSARY 


source: https://grahamstaman.com/the-emotional-journey-of-creating-anything-great/ 


Unsplash 


Tim Gouw on 


Photo by 


Library Seminar Agenda 


Top 10 resources you should know about! 
What is neuroscience? 

Scholarly resources — books 

Scholarly resources — databases 

Scholarly resources — articles 

How to search for information 

Where, how and when to get help! 
Questions / Answers 


Top 10 resources you should know about! 


OE CO Oy at es 


pay 
2 


Zoterobib 

Zotero 

Omni 

Borrowing from Other Libraries 

Brock Library NEUR Library Research Guide 

Google Scholar, Google Books and Advanced Google searching 
Open Education Resources (OERs) 

PubMed / MEDLINE 

When, where and how to get help! 

Book a Consultation 


Library Seminar Agenda 


Top 10 resources you should know about! 
What is neuroscience? 

Scholarly resources — books 

Scholarly resources — databases 

Scholarly resources — articles 

How to search for information 

Where, how and when to get help! 
Questions / Answers 


What is neuroscience? 


chemistry 
SCIENCES 
psychology, neurobiology 
environmental 


physiology 
wellness ae ——— 


neuroscience Fenevic ICS ee 

biology nervous ™s 

health 

“ee be heurocomputing oe 
neuropsychology 
pharmacology "™ kinesiology 

electrophysiology 
neuromotor 


Neuroscience 


Faculty of Mathematics and Science [Err elsmetelale 


Fe} Co-op a Experiential learning 


® International opportunities (+) Med Plus 


SY Law Plus 


Neuroscience is the study of the nervous system and how it generates 
behaviour in animals and humans. 


You'll study the link between neural function and behaviour at many levels by using techniques in 
molecular genetics, biochemistry, cellular physiology, neuroanatomy, electrophysiology, 
pharmacology, behavioural biology, neuropsychology, cognitive psychology and kinesiology. You'll 
also assist in active neuroscience laboratory research dealing with humans and non-humans. 


Choose courses from four streams to better fit your personal interests: neurobiology, 


neuropsychology, neurocomputing or neuromotor. 
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What is this guide for? 


This guide has been designed as a general program guide and is curated by Brock librarians. It features links to most often used 
resources such as databases for books, peer-reviewed journal articles, theses, dissertations, open educational resources (OEDs), 
standards, and more. Use the tabs on the left to navigate through the web page. 
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WELCOME Grey Literature 
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quality control process before they are published. 
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is the study of all aspects of nerves and the nervous system, in health and in disease. It includes the anatomy, 
physiology, chemistry, pharmacology, and pathology of nerve cells; the behavioural and psychological features that 
depend on the function of the nervous system; and the clinical disciplines that deal with them, such as neurology, 


neurosurgery, and psychiatry. 


Blakemore & Jennett (2001) define neuroscience as “...the study of 
all aspects of nerves and the nervous system...” 
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Abstract Adolescence is a time of social learning and social restructuring that is 
accompanied by changes in both the hypothalamic-pituitary-gonadal axis and the 
hypothalamic-pituitary-adrenal (HPA) axis. The activation of these axes by puberty 
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3 Sex Differences in Social Behaviour in Adolescence 
in Rats 


3.1 Brain Regions Implicated in Social Behaviour 


Social behaviour requires coordination among several brain regions that are recip 
rocally connected (see Fig. 1). 

. bed nucleus o 
the stria terminalis, lateral septum, preoptic area; these brain regions have a high 
density of androgen and oestrogen receptors, as would be expected given the effects 
of sex hormones on, and sex differences in, social behaviour. These regions also ure 
important sites of action of neuropeptides such as oxytocin and arginine vasopressin, 
which also have well-known roles in social behaviour (Dumais and Veenema 2016). 
Other regions such as the hippocampus, prefrontal cortex, nucleus accumbens, and 
paraventricular nucleus of the hypothalamus also contribute to social function. Many 
of these brain regions change significantly across the adolescent period. A review of 
the neural control of social behaviour and adolescent brain development is beyond 
the scope of this review. For reviews of these topics, see, Prounis and Ophir (2020), 
Bludau et al. (2019), Premachandran et al. (2020), and Shaw et al. (2020). 


In this lab | observed that “.... The brain regions 
that are considered to be most critical to the 
network of social behaviour are the medial 
amygdala...” (McCormick, 2001, 27). 
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Introduction 


Neuroscientists (Cajal, 1967) and psychologists (Beach, 1950) have long recognized the impor- 
tance of a comparative approach to understanding brain and behaviour relationships. The pri- 
mary contribution of investigations in non-human animals for research in humans and vice versa 
is the generation of testable hypotheses and principles of development (Gottlieb & Lickliter, 
2004). Nevertheless, research studies with animal models are increasingly conducted predomi- 
nantly in rodents. Because of the increasing interest in the “social brain” in human adolescence 
and how stressors may influence its development, we review here, first, the typical social behav- 
iour of adolescent laboratory rats, how social behaviour is measured and the development of 
the social brain in rats. Second, we review evidence from our lab of how social stress exposures 
(involving our social instability stress model) in adolescence influences social development. The 
majority of this research was conducted in males, and results described will be for males unless 
otherwise noted. We have reviewed the benefits and challenges of the use of rats for translational 
research on the consequences of stressors in adolescence (McCormick, Green, & Simone, 2017), 
and a greater discussion of the parallels and differences in adolescent development between the 
two species can be found in that review. For a review of other models of social stress used with 


adolescent rats, see Burke and colleagues (Burke, McCormick, Pellis, & Lukkes, 2017). 


Adolescence, social behaviour and hypothalamic—pituitary—adrenal 
function in rats 


Defining adolescence in rats 


The specific ages in rats that define the adolescent period are variable across studies and across 
strains of rats. Although a liberal definition starts the adolescent period in rats at weaning from 
the mother (typically in the lab on postnatal day (PND) 21) and ends the adolescent period on 
PND 59 (with sexual maturity attained at about PND 60), this definition involves a lengthy 
prepubertal period. In contrast, in humans, adolescence is defined as beginning at puberty 


(reviewed in McCormick, Green, et al., 2017). In rats, the physical markers of puberty appear in 
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Travis E. Hodges and Cheryl M. McCormick 


Introduction 


Neuroscientists (Cajal, 1967) and psychologists (Beach, 1950) have long recognized the impor- 
tance of a comparative approach to understanding brain and behaviour relationships. The pri- 
mary contribution of investigations in non-human animals for research in humans and vice versa 
is the generation of testable hypotheses and principles of development (Gottlieb & Lickliter, 
2004). Nevertheless, research studies with animal models are increasingly conducted predomi- 
nantly in rodents. Because of the increasing interest in the “social brain” in human adolescence 
and how stressors may influence its development, we review here, first, the typical social behav- 
iour of adolescent laboratory rats, how social behaviour is measured and the development of 
the social brain in rats. Second, we review evidence from our lab of how social stress exposures 
(involving our social instability stress model) in adolescence influences social development. The 
majority of this research was conducted in males, and results described will be for males unless 
otherwise noted. We have reviewed the benefits and challenges of the use of rats for translational 
research on the consequences of stressors in adolescence (McCormick, Green, & Simone, 2017), 
and a greater discussion of the parallels and differences in adolescent development between the 
two species can be found in that review. For a review of other models of social stress used with 
adolescent rats, see Burke and colleagues (Burke, McCormick, Pellis, & Lukkes, 2017). 


Adolescence, social behaviour and hypothalamic-pituitary—adrenal 
function in rats 


Defining adolescence in rats 


The specific ages in rats that define the adolescent period are variable across studies and across 
strains of rats. Although a liberal definition starts the adolescent period in rats at weaning from 
the mother (typically in the lab on postnatal day (PND) 21) and ends the adolescent period on 
PND 59 (with sexual maturity attained at about PND 60), this definition involves a lengthy 
prepubertal period. In contrast, in humans, adolescence is defined as beginning at puberty 


(reviewed in McCormick, Green, et al., 2017). In rats, the physical markers of puberty appear in 


Hodges, T. E. & McCormick, C. M. (2019). Stress and social 
development in adolescence in a rodent model. In, O. C. 
Schultheiss & P. H. Mehta (Eds.)., Routledge international 
handbook of social neuroendocrinology (pp. 479-503). 
Routledge. 
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Introduction 


Defining ‘Cool Climate’ Researc 
A Bibliographic Analysis 


lan D. Gordon’, Betty Galbraith’, Chris Savino 


Brock 


What counts as “cool climate” research continues to be open for debate by oenologist, viticulturalists, 
researchers, scholars, practitioners and wine lovers (Gardner 2016, Mowery 2016, Puckette 2018). 
Conducting a bibliographic analysis of cool climate scholarly papers and their journals, this study helps to 
provide data and more clarity as to what constitutes “cool climate” wine research. Bibliometric studies 
provide a critical quantitative evaluation of publishing, subject, and scholarly impact. This bibliometric study 

of “cool climate” wine scholarly papers and their journals is truly unique in its analysis and findings. 8 @ 


@ Three datasets were created using: 1) Clarivate Web of Science Complete and Elsevier Scopus database ¥ 
bibliographic search strategies [("cool climate” and wine*) AND (grape* or enolog* or oenolog* or 

viticulture or vitis*) AND PY=2014-2018], 2) Clarivate InCites and Elsevier SciVal database benchmarking 

topic clusters and research categories e.g. TC.544, and 3) published papers by researchers at or connected | 8 
with Brock’s CCOVI Institute, Cornell and WSUs' Viticulture and Enology programs from 2014 to 2018. Data Bid 
visualizations, benchmarking and statistical analysis were not limited to but included metrics from Journal eee eae 
Citation Reports (JCR), Altmetric Explorer, Scimago SIR, InCites, SciVal, Google Scholar, Harzing.com Publish 

or Perish, Bibliometrix R Package, CWTS Journal Indicators and additional alternate databases. 


eos | 
Methodology 


Included 562 aggregated papers from 232 journals by Brock (17.6%), Cornell (50.5%), and WSU (33.5%) researchers 
Analyzed 7012 “cool climate” papers in total, from 1127 journals 

Top 25 cool climate journals and their impact values, see Table 1 

Cool climate research is expanding exponentially, 19.63 average citations per item, 30 h-index, see Table 2 

A significant majority (79.9%) of “cool climate” papers came from a minority (21.2%) of academic journals 

Cool climate research is respectable, 5-year aggregated mean cool climate journal impact factor (2.681) is respectable 


Cool climate wine research is interdisciplinary, international, prospering, and an important scientific discipline. 
Bibliometrics can help quantify research impact and outcomes. Academic librarians can support researchers with 
evidence synthesis, bibliometrics, graphics, visual presentations of data and assist with telling great stories. 


Gordon, I. D., Galbraith, B., & Savino, C. (2022, July). Defining cool climate Research: A 
bibliographic analysis. [Poster Presentation]. International Cool Climate Wine Symposium, 
Brock University. https://archive.org/details/gordon-galbraith-savino-defining-cool-climate- 
research-a-bibliographic-analysis- 
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Neuroscience 


WELCOME Grey Literature 


ARTICLES Grey literature databases identify resources that are key to research and scholarship. Many are open resources that go through a 


quality control process before they are published. 
BOOKS 
Definitions are scholarly dictionaries, encyclopedias and handbooks that help define terms and provide additional context. 
CHEMICALS / DRUGS 
Concise Medical Dictionary (2020) Dictionary of Neurological Signs (2011) Oxford Companion to the Mind (2004) 
GREY LITERATURE 
Encyclopedia of Neuroscience (2023) 
BORROW FROM OTHER LIBRARIES 
Cambridge Handbook of Intelligence and Cognitive Neuroscience (2021) 


ADDITIONAL COURSE GUIDES 
Gale Encyclopedia of Neurological Disorders (2012) 


Netter’s Atlas of Neuroscience (2016) 
Need Help? Taber's Cyclopedic Medical Dictionary (2021) 
Oxford Handbook of Cognitive Neuroscience (2013, vol 1 Core Topics; vol 2 The Cutting Edge) 
Occupational Health and Safety information is essential to dealing with injuries, accidents, government and regulatory information. 


Theses and Dissertations are important unpublished resources granted and retained by universities as capstone projects, these, and 


dissertations. 
Chat with a librarian 
Open Education Resources (OERs) are digital ebooks and learning objects that can be used as open textbooks on a wide variety of 


Contact us at libhelp@brocku. - general and disciplinary subjects. 
find more library help on our 


Tests and Measurements are key assessment tools used to measure an individual's functioning and behavior to arrive at a diagnosis, 


Research Support page. ho Se : ae 
treatment or conduct research. There are several key databases that describe individual tests and help with obtaining these 


resources. 


What are Open Educational Resources? 


Open Educational Resources (OER) are teaching and learning materials tha 


include course materials, textbooks, audio and visual materials, multimed| 


or any other tool used for learning and teaching. 


Open textbook collections 


What makes a resource “open”? 


¢ Ontario Open Textbook Library 


David Wiley’s 5 R’s of open education defines the characteristics of open d 
Textbooks in subjects including arts, business, health, recreation, sciences and social sciences. 


1. Retain - You are welcome to download and keep the materials whet! 


BC Open Textbooks 
student. 


Curated collection of open textbooks in subjects including Arts, Business, Health, Recreation/ Tourism, Sciences, 


. Reuse - You are free to use materials in a wide variety of ways withd 


copyright holder. and Social Sciences. 


3. Revise - You can adapt, alter, or modify the content to suit specific OpenStax College 


material more relevant to their students. You can also make the resq 2 peer-reviewed texts in science, math, social sciences written by content experts. Supported by additional 


formats. learning resources. 


4. Remix - You can combine content with other open content to create . A : ; 
Print copies available via Amazo' 


5. Redistribute - You are free to share with others, so they can reuse, 


the work. 


other partners. 


OER collections 


e Lyryx Learning 


Learn more about Open Educational Resources. F iene eee 
ree textbooks for math and eco} , MERLOT 


copies available for purchase. Ba e p : ‘ 
. . Peer-reviewed free learning materials, exercises and webpages, and open textbooks. 


Open Textbook Library (Open Ed 

OER Commons 
Free, peer-reviewed, openly lice 
, : Digital public library and collaboration platform. Includes full university courses, interactive mini-lessons, 
Sciences and Education. 


adaptations of open work, open textooks and K-12 resources. 


Open SUNY Texbooks 
Free textbooks in a variety of dis} ° Mason OER Metafinder 


Searches OER collections from more than 21 sources. 


OASIS (Openly Available Sources Integrated Search) 


Openly Available Sources Integrated Search (OASIS) is a search tool that aims to make the discovery of open 


content easier. 


Neuroscience : Canadian 3rd Edition 


William Ju, Maryna Pilkiw, Franco Taverna and Maksym Shcherbina 
Date Published: Mar 07, 2022 
License: CC BY 


This is an updated Open Educational Resource designed to enhance the learning of the fundamentals of 
neuroscience taught at the undergraduate level. 


Total Downloads: 37 Mew oeTans 


|. Unit 1 - Building Blocks of the Brain 
Ju, W., Pilkiw, M., Taverna, F., & Shcherbina, M. (2022). Neuroscience 3" Can. Ed., 


I]. Unit 2 - Building and Changing Hardware of OER Commons. Retrieved Sept 7, 2023, from hitps://openlibrary.ecampusontario.ca 


the Brain 
Ill. Unit 3 - Neurodegeneration 


IV. Unit 4 - Fundamental Neuroscience 


Techniques (and when to use them) 


V. Unit 5 - Emergent Topics in Neuroscience 


How is Music Processed? 
esa sisi a sag It is important to learn how our brains process music to be able to implement music 
Fundamentals of Neuroscience therapies and make informed choices for various brain traumas and neurological disor- 
ders. There is an inherent difficulty in the understanding of music processing due to the 
sheer plethora of music genres and the different neurological cascades they can kick- 
start by evoking different emotions such as stress, joy, happiness, melancholy, et cetera 
(Hernandez-Ruiz, 2019; Tai & Kuo, 2019). Each musical melody is made up of different 
lll. Unit 3 - Neurodegeneration elements which can be randomly categorized under pitch, tempo and rhythm, volume, 


timbre, texture, duration, and form. Out of these, only pitch and tempo and rhythm 
IV. Unit 4 - Fundamental Neuroscience Techniques (and when to use them) have been studied in detail (Hernandez-Ruiz, 2019) 
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Il. Unit 2 - Building and Changing Hardware of the Brain 
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Figure 1. Different functions of the left and right hemispheres in processing music. A. Right 
hemisphere B. Left hemisphere. 
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Academic Search Complete ¢ 
© Scholarly resources across all disapines. 
© Permitied Uses 


more info... 


Access Engineering ¢ < 
Alternate Name(s): AccessEngineering 


e An engineering reference and teaching platform that provides interdiscipinary engineering content mtegrated with analytical teaching and learning tools. 


© Search the latest editions of renowned engineering handbooks, uppertevel engineering textbooks, as well ws hundreds of other expert references. 
© = Atso includes OataVis, an interactive visualization toal to undersiand material properties. 
© Permitied Uses 


Access World News ¢ 
e An extensive collection of local, regional and national newspapers from countries all over the world. Indudes al major local Niagara papers. 
e Permitied Uses 


more into. 


Accountants Handbook of Fraud Prevention and Detection ¢ 
Covers internal and external fraud, computer and commercial crime, identity theft and other related topics. 
includes case studies, statistics and other background material. 
Permetied Uses 


New / Trial Databases 


The following databases are newly acquired or being evalusted for 3 
future subscription. 


49th Century British Pamphlets 7 [EJ < 
+ Contains the most significant British pamphlets from the 
19th century that are held in research fbraries in the UK. 
Covers many of the key political, social, technological, and 
environmental issues of the period. 
Permitied Uses 


CSA Standards: CSAOnDemand EE < 
Alternate Name(s): Canadian Standards Association 
(CSA) 

e «Provides full-text access to the complete collection af Canadian 
standards and codes as well as related handbooks, guidelines and 
comenentaries. 

Coverage: from 1924-current 

Note: Users are permitted to download PDFs, except for codes and 
standards-for these documents please use "View Online’ option. Off 
campus users can only use the “View Online” option. See the Offline 
Access Guide and the Quick User Guide for details on viewing and 
download aptons. 


Global Plants 2 < 
© The world’s targest database of digitized plant 
specimens. 
Includes reference works and primary sources, such as collectors 
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Articles 


Journal articles are scholarly works that go through a quality control process called peer-review before they are published. 


MEDLINE is also available via Web of Science Complete, SciFinder-n, and PubMed. 


Several databases provide access to regional, national and international news articles. 


A select list of databases that include scholarly articles are listed below. 


+ Google Scholar 


Find Peer-reviewed papers, theses, books, abstracts and articles, from academic publishers, professional 
societies, repositories, universities and other scholarly organizations 

Off-Campus access to Brock resources is available to users who configure their Google Scholar Settings as 
follows: 

1. Click on Scholar Settings 

2. Select ‘Library links’ from the left menu 

3. Type Brock in the Library links box, and click the search icon 

4, Select Brock in the resulting list 

5. Click on the ‘Save’ button 

6. Follow the Find it @ Brock links to access available full-text. 


e Web of Science Complete - 


Interdisciplinary 

Searches all databases on the WoS platform including book, conference proceeding and journal citation 
indexes, chemical data, and indexes in the biological sciences. 

Permitted Uses 


+ PsycINFO 


All subjects of psychology and behavioural sciences 

Find scholarly journal articles, books, book chapters, theses, dissertations and reports 
Includes PsycARTICLES and PsycBOOKS. 

Permitted Uses 


more info... 


MEDLINE - via OVID & 


International literature on biomedicine, allied health fields and biological and physical sciences, 
humanities, and information science as they relate to medicine and health care. 


Coverage: 1946-current 
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News articles 


The healing power of a good beat: Neurologic music therapy helps kids with 
brain injuries 
USA Today Online 
May 2, 2023 


Copyright 2023 Gannett Media Corp All Rights Reserved 
Length: 656 words 
Byline: Nada Hassanein, USA TODAY 


____— as 


Adults and children with cognitive disorders may have trouble walking — but neurologic music therapy can be a 
helpful part of their treatment plan, according to growing research. 


Neurologic music therapy has been shown to help retrain the brain to walk, improving the gait of those with multiple 
sclerosis, Parkinson's, stroke and cerebral palsy. 


A recent small pilot study adds to that growing body of evidence, with preliminary findings that show the therapy 
could benefit those with brain injuries as well. The children, who were brain injury patients with trouble walking, 
showed improvements in speed, posture and steadiness. 


“There's something very fundamental and substantial happening in the brain when we listen to music, especially 
when we try to use this for improving mobility,” said Michael Thaut, a University of Toronto professor of music and 
rehabilitation science who directs the Music and Health Science Research Center. “Our natural response to music 
is to move.” 


What is neurologic music therapy and how does it work? 


This therapy is used in rehabilitation and physiotherapy settings and can help patients with language, speech, 
sensory and motor difficulties, according to the Brain /njury Association of America. 


Different strategies are used for different conditions. One neurologic music therapy strategy used to help patients 
with walking, balance and coordination is called rhythmic auditory stimulation (RAS). This was used with the four 
children in the study published in the International Journal of Therapy and Rehabilitation, which included the 
Cambridge Institute for Music Therapy Research in the United Kingdom. 


RAS uses sound to cue brain signals to take steps and keep up with a rhythm. A trained therapist uses music or a 
metronome to help guide a patient, often on a treadmill. 


The patient walks in synchronicity to the beat with a goal to maintain the speed and rhythm “without the auditory 
stimulus," Thaut explained. 


“It's a therapy regimen that goes for days, every day,” he said. “That sense of regularity translates into a more 
regular stepping pattern.” 


What do we know about music, neurologic music therapy and the brain? 


What database is best to find scholarly peer-reviewed articles? 


Academic Search Complete, ArXiv.org, BASE, BioOne Complete, bioRxiv, BIOSIS via Web of Science 
Complete, CINAHL Complete, CORE, Dimensions, Directory of Open Access Journals (DOAJ), Education 
Source, Elicit, Embase via OVID, Espacenet, figshare, Advanced Google, Google Books, Google Scholar, 
Internet Archive, The Lens, LBGTQ+ Sources, MEDLINE via PubMed, MEDLINE via Web of Science 
Complete, MEDLINE via OVID, Omni, Open Alex, ORCiD, OSF Preprints, Oxford Reference, Paperity, PLOS, 
PsycINFO, ResearchGate, ResearchRabbit, Scholars Portal E-Journals, SciELO, SciFinder-n, Scite, Scilit, 
Scopus, Semantic Scholar, Sociology Collection, Web of Science Complete, Web of Science Core Collection, 
WorldWideScience.org, WorldCat, Zenodo 
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Abstract 


Exercise reduces cognitive aging, neurodegeneration, and Alzheimer’s disease (AD) risk. Acute exercise reduces the activity of 
f-site amyloid precursor protein-cleaving enzyme 1 (BACE1), the ratesimiting enzyme in the production of AB. However, mecha- 
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processing of amyloid precursor protein (APP). BDNF is an exercise-induced neurotrophin known for its role in synaptic j 
neurite growth, and neuronal survival Previously, our lab has shown using an ex vivo model that treatment 


tex with BDNF reduced BACE! activity, highlighting a BDNF to BACE1 link. The purpose of this research wa 


BONF treatments resulted in similar biochemical adaptations to APP processing as exercise training. Male 


assigned into one of four groups (n = 12/group): f) control; 2) exercise training (progressive treadmill training) 


(0.5 mg/kg body mass subcutaneous injection 5 days/wk), or 4) endurance training and BDNF, for a 


collected. BDNF improved recognition memory to a similar extent as endurance training. BONF and exerci] 
activity and increased ADAMIO activity in the prefrontal cortex, indicating a shift in APP processing. Ou | JQUrNal of Applied Physiology, 135(1), 121-135. 
that BONF exerts similar beneficial effects on cognition and APP processing as exercise training. Future evid 
ative or therapeutic interventions that increase BDNF and reduce BACE1 will be of value for populations tha 


NEW & NOTEWORTHY Our study presents the novel findings that chronic peripheral BDNF injections resulll 

Processing enzymes and improved cognition to a similar extent as exercise training. These findings highlight the potential effi- 
cacy of using BDNF as a therapeutic intervention in the prevention of newrodegenerative diseases (Le., Alzheimer's disease). 
Furthermore, future evidence-based preventative or therapeutic interventions that increase BDNF and reduce BACE! will be of 


value for populations that are at risk of AD- 
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\ INTRODUCTION 


The overproduction and accumulation of amyloid beta (Ap) 
peptides that can result in plaque formation is a key feature of 
ive discases, such as Alzheimer’s discasc 

(AD). AB peptides have been shown to Iead to neuronal loss, 
cognitive impairments, ncuroinflammation, synaptic dys 
function, and other neurotoxic events in the brain (1). 
Alternatively, a lifelong underproduction of Af, as observed 
in individuals with the Icclandic mutation in amyloid precur 
sor protein (APP), protects individuals from cognitive decline 
with aging (2). Increased production of these peptides can be 
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observed decades before clinical diagnosis (3-6), highlighting 
the importance of carly, preventative measures to reduce the 
Af burden as one ages. Afi originates from a large transmem. 
branc protcin, known as the APP (7, 8). The fate of APP proc 
essing is determined by onc of two competing pathways: the 
amyloidogenic and nonamyloidogenic pathways (9). The 
amyloidogenic pathway is initiated when the rate-limiting 
enzyme, f-site amyloid precursor protein cleaving enzyme 1 
(BACE}), cleaves APP resulting in the release of a soluble ecto 
domain, soluble APPA (sAPPf) fragment, and leaving behind 
a membrane bound C terminal fragment (CTF) 89/99 (10, 11). 
Y Seeretase then cleaves the CTF89/99 fragment and releases 
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Abstract 


Exercise reduces cognitive aging, neurodegeneration, and Alzheimer’s disease (AD) risk. Acute exercise reduces the activity of 
f-site amyloid precursor protein-cleaving enzyme 1 (BACE?), the rate-limiting enzyme in the production of Af. However, mecha- 
nisms mediating these effects remain largely unknown. Work has implicated brain-derived neurotrophic factor (BDNF) in the 
processing of amyloid precursor protein (APP). BDNF is an exercise-induced neurotrophin known for its role in synaptic plasticity, 
neurite growth, and neuronal survival. Previously, our lab has shown using an ex vivo model that treatment of the prefrontal cor- 
tex with BDNF reduced BACE! activity, highlighting a BDNF to BACE1 link. The purpose of this research was to examine whether 
BDNF treatments resulted in similar biochemical adaptations to APP processing as exercise training. Male C57BL6/J mice were 
assigned into one of four groups (n = 12/group): 7) control; 2) exercise training (progressive treadmill training 5 days/wk); 3) BDNF 
(0.5 mg/kg body mass subcutaneous injection 5 days/wk); or 4) endurance training and BDNF, for an 8-wk intervention. 
Recognition memory was measured with a novel object recognition test. Serum, the prefrontal cortex, and hippocampus were 
collected. BDNF improved recognition memory to a similar extent as endurance training. BDNF and exercise decreased BACE! 
activity and increased ADAMIO activity in the prefrontal cortex, indicating a shift in APP processing. Our novel results indicate 
that BDNF exerts similar beneficial effects on cognition and APP processing as exercise training. Future evidence-based prevent- 
ative or therapeutic interventions that increase BDNF and reduce BACE! will be of value for populations that are at risk of AD. 
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The overproduction and accumulation of amyloid beta (Ap) 
peptides that can result in plaque formation is a key feature of 
neurodegenerative diseases, such as Alzheimer's disease 
(AD). Af peptides have been shown to lead to neuronal loss, 
synaptic dys- 


cognitive impairments, neuroinflammation, : 
function, and other neurotoxic events in the brain (1). 
Alternatively, a lifelong underproduction of Af, as observed 
in individuals with the Icelandic mutation in amyloid precur- 
sor protein (APP), protects individuals from cognitive decline 
with aging (2). Increased production of these peptides can be 


observed decades before clinical diagnosis (3-6), highlighting 
the importance of early, preventative measures to reduce the 
Af burden as one ages. Af originates from a large transmem- 
brane protein, known as the APP (7, 8). The fate of APP proc- 
essing is determined by one of two competing pathways: the 
amyloidogenic and nonamyloidogenic pathways (9). The 
amyloidogenic pathway is initiated when the rate-limiting 
enzyme, f-site amyloid precursor protein cleaving enzyme 1 
(BACE]), cleaves APP resulting in the release of a soluble ecto- 
domain, soluble APPA (SAPP) fragment, and leaving behind 
a membrane-bound C-terminal fragment (CTF) 89/99 (10, 11). 
Y-Secretase then cleaves the CTF89/99 fragment and releases 


(43). In humans, BDNF appears to increase in intensity- (42) 
and duration-dependent manner (43). A similar intensity-de- 
pendent response is seen within rodent models (44). 
Specifically, Soya et al. compared low- and moderate-inten- 
sity treadmill running in a rat model (30 min at 15 m/min vs. 
25 m/min). This study demonstrated that a single bout of 
exercise significantly increases BDNF mRNA expression in 
the hippocampus, with levels peaking at 1.5 h postexercise 
(44). BDNF appears to increase with alternative modalities of 
exercise (i.e., strength training), however, these effects appear 
more transient than endurance training (45). The exact mech- 
anism for exercise-induced increases in BDNF expression 
remains contentious in nature. Elevated levels of BDNF 
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_ METHODS AND MATERIALS 
Animals and Ethics 


Male 10-wk-old CS7BL6/J mice were purchased from The 
Jackson Laboratory (Bar Harbor, ME). Mice acclimatized for 
7 days in the Brock University Comparative Biosciences 
Facility. All mice were kept on a 12-h light:dark cycle and 
had ad libitum access to food and water through the entirety 
of the study. Experimental protocols were approved by the 
Brock University Animal Care Committee (AUP: #20-07-04) 
and are in compliance with the Canadian Council on Animal 
Care. 


1.00114.2023 - Jerorg 
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q) EXERCISE AND BDNF REGULATE APP PROCESSING 


Experimental Design 


Male CS7BL6/J mice were randomized into one of four 
groups (nm = 12/group): 1) control (CON); 2) exercise (EX); 3) 
BDNF; or 4) exercise and BDNF (EX + BDNF). Baseline 
measures of all mice (mn = 48) were conducted immediately 
after acclimatization but before group assignment to ensure 
no initial differences in body mass. The study was conducted 
over an 8-wk period and body mass (g) and food intake (g/ 
wk) were recorded weekly. During the last week of the inter- 
vention, Promethion behavioral phenotyping was recorded 
for 24h, and object recognition testing was performed. 


Treadmill Training Protocol 


of 60 min. Mice were then placed back in their respective 
boxes with one familiar object and one novel object, 
exploring for 10 min. Exploration index (or percent of total 
investigation time) was calculated as the percent of the 
time spent investigating the novel object divided by the 
sum of the times spent with both objects (56). This proto- 
col was repeated the following 2 days with varying ITIs (2h 
and 4h, respectively), different familiar and novel objects 
were used with each ITI testing day. 


Behavioral Phenotyping 


A subset of mice (m = 8/group) was housed in Promethion 
high-definition behavioral phenotyping cages (Sable 
Systems, North Las Vegas, NV) for 24 h. This system 


Cat. No. '5606P). pBACE! Thr 25211:1,000, ‘Affinity, Cat. No. 
AF3650), pBACE1 Ser498 (1:1,000, Invitrogen, Cat. No. PAS - 
118602), Akt (1:1,000; Cell Signaling, Cat. No. 4685S), pAkt 
Ser473 (1:1,000; Cell Signaling, Cat. No. 4058S), GSK3 (1:1,000; 
Cell Signaling, Cat. No. 9315S), pGSK3B Ser 9 (1:1,000, Cell 
Signaling, Cat. No. 5558S), and ADAM1O (1:1,000, Abcam, Cat. 
No. 1997) were obtained and used during this study. 


Enzyme Activity 


BACE1. 

BACE activity in the prefrontal cortex and hippocampus was 
determined using a commercially available f-secretase activ- 
ity assay kit (Ab65357) as previously described (27, 59). 
Samples were homogenized (FastPrep, MP Biomedicals, 
Santa Ana, CA) and extracted using 20 volumes of ice-cold 
PBS. Samples were left to incubate on ice for 15 min and cen- 
trifuged at 10,000 g for 5 min at 4°C. The supernatant was 
collected, and a BCA assay was performed to determine pro- 
tein concentration. All samples were prepared at 0.50 pg/pL. 
A total of 50 uL of sample was added to each well in dupli- 
cate, followed by 50 ul of 2« reaction buffer and 2 nL of 
fi-secretase substrate. The plate was left to incubate in the 
dark at 37°C for 60 min and fluorescence was read using a 
spectrometer (SpectraMax M2; Molecular Devices) at excita- 
tion and emission wavelengths of 335 and 495 nm, 
respectively. 


ADAM10. 

ADAMIO activity in the prefrontal cortex and hippocampus 
was determined using a commercially available ADAMIO ac- 
tivity assay kit (Anaspec; AS-72226). Samples were homoge- 
nized and prepared as described in the BACE1 activity assay. 
A total of 50 uL of sample was added to each well in dupli- 
cate, followed by 50 ul of the unique FRET (5-FAM) 


Changes in Whole Body Measurements and Cognitive 
Behavior 


There were no differences in body mass between the 
groups of mice (P > 0.05) before the initiation of the study. 
After 8 wk of intervention, BDNF-treated mice had a lower 
body mass than saline-injected mice (Fig. LA; P = 0.0001). 
BDNF treatment reduced daily food intake (Fig. 1B; P = 
0.0006). BDNF injections and exercise training had higher 
serum concentrations of BDNF than CON (Fig. 1C; P = 0.01). 
Promethion behavioral phenotyping demonstrated that 
BDNF and exercise did not change mouse cage behavior, 
indicated by no differences in short lounge time, habitat 
interaction, water intake, water interaction, food intake, and 
food interaction (Fig. LD). However, BDNF mice spent more 


time in their habitats and had shorter long lounge times 
(indicated by no sensor interaction for 60 s) compared with 
CON mice (Fig. 1D). 


BDNF and Endurance Training Promote Novel Object 
Recognition 


To determine the effects of exercise and BDNF on cogni- 
tive function, a NORT was used to assess recognition mem- 
ory. A three-way ANOVA indicated a main effect for BDNF 
treatment (Fig. 2A; P = 0.01), exercise training (P = 0.03), and 
ITI (P = 0.03), however, there were no interactions (P = 0.6). 
BDNF-injected and exercise-trained mice had a higher per- 
cent exploration of the novel object compared with the fa- 
miliar control object than CON mice, whereas percent 
exploration of the novel object was reduced with subsequent 
ITI ess of the intervention group. Effect size at the 1- 
h ITI was BDNF (d = 0.32), EX (d = 0.18), EX+ BDNF (d = 


Changes in BDNF Signaling 


In the prefrontal cortex, there was an interaction with 
BDNF injections within the sedentary groups, and post hoc 
analysis demonstrated higher mature BDNF (mBDNF) con- 
tent in the BDNF mice than in CON mice (Fig. SA; P = 0.007; 
d = 0.79). There was a main effect of exercise training to 


Prefrontal Cortex 


saline masons F 


BDNF p = 0.007 


ADAM10 Activity (RFU) 
ADAM10 (AU) 


0.49). Although there were no differences in pro-BDNF 
content across groups (P = 0.13), there was a main effect of 
BDNF injections, which resulted in a lower ratio of mature/ 
pro-BDNF (Fig. SC; P = 0.04; d = —0.63). In the hippocampus, 
there was an interaction with BDNF injections within the 
exercise group, and post hoc analysis revealed that the 
EX + BDNF group had higher total TrkB content than 


EX+BDNF 


This study provides a novel examination of the relation- 
ship between chronic BDNF treatment, exercise training, 
and the subsequent effects on APP processing enzymes and 
cognitive behavior. This is the first study to demonstrate 
that in an in vivo model, chronic peripheral BDNF injections 


to endurance training. Our results further highlight regional 
differences (prefrontal cortex vs. hippocampus) in response 
to endurance training and BDNF treatment. Specifically, we 
demonstrate that endurance training and BDNF reduce 
BACE! activity to a similar extent in the prefrontal cortex, 
but no reduction was observed in the hippocampus. 
Furthermore, our results demonstrate that BDNF alone not 
only alters BACE! activity but also increases ADAM1O activ- 
ity in both the prefrontal cortex and hippocampus. This 
work highlights the potential of BDNF to alter APP through 


This study provides novel findings regarding the regulation 
of exercise and BDNF on APP processing. Our data show that 
ulate BACE] activity in a brain region-specific manner, how- 
ever, BDNF injections alone were able to elevate the activity 
of ADAMIO, phosphorylate BACE] Ser498 (presumably 
increase retrograde trafficking), and elevate GSES inhibition 
via Akt signaling. These findings demonstrate that exercise 


essing. This may indicate that direct treatment with BDNF 


provides a more effective therapeutic strategy for modulating 
APP in a beneficial manner. We have also demonstrated that 
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The purpose of this study was to determine if BDNF treat- 
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chemical molecular changes are accompanied by behav- 
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BDNF and endurance training in combination would result 
in a cumulative effect on APP processing. We hypothesize 
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to cognition and APP processing. The results from this study 
provide evidence in support of BDNF as an exercise mimetic 
that beneficially alters APP processing. 
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When, where and how to get help! 

Book a Consultation 


One thing you've learned today? 


lan Gordon 


Teaching & Learning Librarian 
igordon@brocku.ca 


All the best with your assignments, 
writing, research and learning. 


Library Seminar Agenda 


Top 10 resources you should know about! 
What is neuroscience? 

Scholarly resources — books 

Scholarly resources — databases 

Scholarly resources — articles 

How to search for information 

Where, how and when to get help! 
Questions / Answers 


